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DETAILED ACTION 
Allowable Subject Matter 

Claims 1-23 are allowed. 

The following is an examiner's statement of reasons for allowance: 
Brennan et al, US Patent Application Publication 2003/0063759, teach a directional audio 
signal processing apparatus comprising a plurality of microphones 100, beamformer 710, voice 
activity detector 450, and post filtering unit 435 in figure 7. Brennan et al thus teach at least one 
voice activity detector, a beamformer, and a multichannel noise suppressor (post filtering unit 
435). While there is disclosed a voice activity detector that provides first and second detection 
signals based on a plurality of received signals, the beamformer 710 generates a beam-formed 
signal based on only one of the detection signals. Independent claim 1 requires that the 
beamformer ("means for providing a beam-formed signal" or "providing a beam-formed signal" 
as in independent claims 20 and 22, respectively) provide a beam-formed signal based on a 
second detection signal as well as a reference signal, and a second set of received signals. 
Brennan et al do not teach nor suggest a reference signal generator for generating the reference 
signal or a second set of received signals. 

Krasny et al, US Patent 6,937,980, disclose a speech recognition unit using a microphone 
array comprising microphone array 30, beamforming unit 42, and adaptive noise cancellation 
filter 50. Although there is disclosed a voice activity detector 46 that provides first and second 
voice detection signals, the beamforming unit 42 does not generate a beam-formed signal based 
on the output of the voice activity detector 46. In fact, the voice activity detector 46 generates 
outputs from the beamforming unit 46. 
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Krasny et al, US Patent Application Publication 2003/027600 discloses a microphone 
array using voice activity detection comprising beamformer 62, voice activity detector 64, and 
array filter 54. The voice activity detector 64 only provides one voice detection signal. 

Kanazawa et al, US Patent 6,339,758, discloses a noise suppressing method and 
apparatus comprising a microphone array for inputting channel 1 and channel 2 signals (element 
11), beamformers 13 and 16, at least one voice activity detector (speech direction estimating 
section 18 and noise direction estimating section 17), and a multichannel noise suppressor 30 in 
the various figures. Thus, Kanazawa et al teach at least one voice activity detector which 
provides first and second voice detection signals, beamformer 13 for generating a beam-formed 
signal having a mostly voice component, a reference generator (beamformer 16) for generating a 
reference signal having mostly a noise component, and a noise suppressor 30. Interpreted 
reasonably in the broadest sense, Kanazawa also discloses that the reference generator 
(beamformer 16) provides the reference signal based on a first set of received signals selected 
fi-om among the plurality of received signals and that the beamformer (beamformer 13) provides 
a beam-formed signal based on a second set of received signals selected fi'om among the 
plurality of received signals, as the first set of received signals and second set of received signals 
are equivalent, in the case in Kanazawa et al. Nonetheless, Kanazawa does not disclose nor 
suggest that the plurality of microphones include at least one omnidirectional microphone and at 
least one uni-directional microphone, as required by claims 1, 20, and 22. The directional 
microphone is lacking. 

As result of independent claims 1, 20, and 22 are their dependents, claims 2-19, 21, and 
23 are allowed. 
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Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to Brian T. Pendleton whose telephone number is (571) 272-7527. 
The examiner can normally be reached on M-F 7-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian Chin can be reached on (571) 272-7848. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Brian T. Pendleton 
Primary Examiner 
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